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(57) ABSTRACT 

Systems, methods and apparatus are provided through which 
in some embodiments an autonomic environmental safety 
device may be quiesced. In at least one embodiment, a 
method for managing an autonomic safety device, such as a 
smoke detector, based on functioning state and operating 
status of the autonomic safety device includes processing 
received signals from the autonomic safety device to obtain 
an analysis of the condition of the autonomic safety device, 
generating one or more stay-awake signals based on the func 
tioning status and the operating state of the autonomic safety 
device, transmitting the stay-awake signal, transmitting self 
health/urgency data, and transmitting environment health/ 
urgency data. A quiesce component of an autonomic safety 
device can render the autonomic safety device inactive for a 
speci?c amount of time or until a challenging situation has 
passed. 

36 Claims, 41 Drawing Sheets 



US. Patent Mar. 8, 2011 Sheet 1 0141 US 7,904,396 B2 

100 j FIG. 1 



US. Patent 

FIG. 2 

Mar. 8, 2011 

202 

204 

\ INSTANTIATE 

Sheet 2 0f 41 

EMBRYONIC ENl 

_ 

V 

EVOLVE 
EMBRYONIC ENI 

US 7,904,396 B2 



US. Patent Mar. 8, 2011 Sheet 3 0f 41 US 7,904,396 B2 

302 
RECEIVE 
HBM & PBM 
SIGNALS 

ANALYZE 

306 

ALARM 
CONDITIO 

NO 

GEN ERATE 
STAY ALIVE 
SIGNAL 

YES 

310 

308 

RECOVERABLE 
? 

312 
WITHDRAW 
STAY ALIVE 
SIGNAL 300 j 

FIG. 3 



US. Patent Mar. 8, 2011 Sheet 4 0f 41 US 7,904,396 B2 

400 
\u 

408 

FIG. 4 



US. Patent Mar. 8, 2011 Sheet 5 0f 41 

302 
RECEIVE 
HBM & PBM 
SIGNALS 

V 
304 ’ 

ANALYZE 

YES 

US 7,904,396 B2 

502 G EN ERATE 
STAY-AWAKE! 
STAY-ALIVE 
SIGNAL 

510 
WITHDRAW 
STAY-ALIVE 
SIGNAL 

FIG. 5 

504 

YES 

RECOVERABLE 
? 

WITHDRAW 
STAY-AL IVE 
SIGNAL 

506 



US. Patent Mar. 8, 2011 Sheet 6 0f 41 US 7,904,396 B2 

600 
x 402 

FIG. 6 



US. Patent Mar. 8, 2011 Sheet 7 0f 41 

702 
SEND 
ALICE 
SIGNAL 

704 \ MONITOR 
RESPONSE 

706 
POTENTIAL 
FOR CAUSING 

HARM 

708 

CONTROL 

700 J 

FIG. 7 

US 7,904,396 B2 



US. Patent Mar. 8, 2011 Sheet 8 0f 41 

802 

TRANSMIT 
SELF DATA 

804 
TRANSMIT 

ENVIRONMENT 
DATA 

800 j 

FIG. 8 

US 7,904,396 B2 



US. Patent Mar. 8, 2011 Sheet 9 0f 41 

802 

TRANSMIT 
SELF DATA 

804 
TRANSMIT 

ENVIRONMENT 
DATA 

902 l 
TRANSMIT 
EVENT DATA 

900 J 

FIG. 9 

US 7,904,396 B2 



US. Patent Mar. 8, 2011 Sheet 10 0f 41 US 7,904,396 B2 

1 002 
RECEIVE SELF DATA 
FROM SELF CONTROL 

LOOP 

1004 l 
RECEIVE ENVIRONMENT 

DATA FROM ENVIRONMENT 
CONTROL LOOP 

802 

TRANSMIT SELF DATA 

004 f l 
TRANSMIT 

ENVIRONMENT DATA 

1000 J 

FIG. 10 



US. Patent Mar. 8, 2011 Sheet 11 0141 US 7,904,396 B2 

1102 
TRANSMIT 

UNCOMPRESSED 
SELF DATA 

1104 l 
TRANSMIT 

UNCOMPRESSED 
ENVIRONMENT DATA 

1100\/‘ 

FIG. 11 



US. Patent Mar. 8, 2011 Sheet 12 0141 US 7,904,396 B2 

RECEIVE 
HBM & PBM 

SIGNALS FROM 
AESD 

1 202 

1 204 

ANALYZE HBM 
& PBM 

1 206 

ALARM CONDITION 
AT AESD? 

1208 
GEN ERATE 
STAY ALIVE 
SIGNAL FOR 

AESD 

1200 j 

RECOVERABLE 

1212 WITHDRAW 
STAY ALIVE 
SIGNAL FOR 

AESD 

FIG. 12 



US. Patent Mar. 8, 2011 Sheet 13 0f 41 US 7,904,396 B2 

1300 
\ 

1302 T 

YES 

NO 
1304 

>1210 
1 306 

EVALUATION 
OF AESD 

1308 

@@ 

FIG. 13 



US. Patent Mar. 8, 2011 Sheet 14 0f 41 US 7,904,396 B2 

1202 RECEIVE 
HBM & PBM 

SIGNALS FROM 
AESD 

1204 

ANALYZE 

YES 

1408 1404 

GENERATE NO YES 
STAY-AWAKE! 
STAY-ALIVE ‘ ‘— 

SIGNAL 

1402 

YES 

1410 
WIT H DRAW 
STAY-AWAKE 

SIGNAL 

WITHDRAW 
STAY-ALIVE 
SIGNAL 

FIG. 14 



US. Patent Mar. 8, 2011 Sheet 15 0f 41 US 7,904,396 B2 

1 500 
\ 

1306 > 1404 

FIG. 15 



US. Patent Mar. 8, 2011 Sheet 16 0f 41 

1602 

SIGNAL TO 
AESD 

1 604 
MONITOR 

RESPONSE OF 
AESD 

1606 
POTENTIAL 

FOR CAUSING 
HARM 

1608 

\[ CONTROL 

1600 J 

FIG. 16 

US 7,904,396 B2 



US. Patent Mar. 8, 2011 

1702 ' 

TRANSMIT 
SELF DATA OF 

AN AESD 

1704 TRANSMIT 
ENVIRONMENT 
DATA OF AN 

AESD 

Sheet 17 0f 41 

1700 J 

FIG. 17 

US 7,904,396 B2 



US. Patent Mar. 8, 2011 Sheet 18 0f 41 

1702 
TRANSMIT 

SELF DATA OF 
AN AESD 

1704 
ENVIRONMENT 
DATA OF THE 

AESD 

TRANSMIT 1 

1 802 
TRANSMIT 
EVENT DATA 
OF THE AESD 

US 7,904,396 B2 

1800 \/ 

FIG. 18 



US. Patent Mar. 8, 2011 Sheet 19 0141 US 7,904,396 B2 

1 902 
RECEIVE SELF DATA 
FROM SELF CONTROL 
LOOP OF THE AESD 

1 904 
RECEIVE ENVIRONMENT 

DATA FROM ENVIRONMENT 
CONTROL LOOP 

1702 

\[TRANSMIT SELF DATA OF 
THE ASED 

1704 
TRANSMIT 

ENVIRONMENT DATA OF 
THE AESD 

1900 \/ 

FIG. 19 


























































































